Introduction: Effective communication skills that foster responsible sexual decisions are known to have the potential to reduce the risky adolescent sexual behavior. It is well understood that maternal communication is a key element in modifying the adolescent sexual behavior. The objective of this qualitative study was to explore if Puerto Rican mothers of adolescent girls have conversations about sexuality with their daughters and the content of such conversations.
Introduction
During an adolescent"s developmental stage, their particular family directly influences their sexual development and socialization and plays a significant role in their sexual risk-taking behavior [1] . Some researchers have suggested that "familism", defined as attitudes, behaviors, and family structure operating within an extended family system, exerts the most important influence in the lives of Latinos [2] . Latino parents and their adolescents generally discuss cultural beliefs, values and convey messages of protection, and these talks are more often directed specifically towards the female adolescents. In fact, having these talks with their family has been associated with the adolescents" decision to abstain from or delay sexual involvement [3] . Robles 
and colleagues reported that Puerto
Rican adolescents whose parents admitted having poor communication and little to no monitoring or control over them were three to four times more likely to engage in sexual activities at an earlier age than those whose parents had close bonds with them and maintained control of their households [4] .
It has been well reported how parents play a significant role in the sexual development and behavior of their children [5] . Hutchison and colleagues (2003) have suggested five pathways that explain how parents influence the sexual behavior of their adolescents: 1) closeness, 2) monitoring, 3) modeling of sexual behaviors, 4) disapproval of adolescent sexual activity, and 5) sexual risk communication [7] . Most importantly, the quantity and quality of the parents" communication play a crucial role in the extent of the influence on their children. Effective communication skills that foster responsible sexual decisions are known to have the potential to reduce the risky adolescent sexual behavior. However, actually having these conversations about sexuality between parents and adolescents are often quite difficult for both [6] . Whether parents do or do not talk about sexuality and AIDS can greatly impact the adolescents" knowledge, beliefs, and behavior. But more specifically, regarding the quality of these conversations, Lefkowitz pointed out that parental judging of their adolescents" opinion may jeopardize any future communication between them [7] .
The association between mothers and their adolescent daughters having an open and positive communication and the daughters having less frequent intercourse and fewer sexual partners has been previously described [6, 8] well understood that maternal communication is a key element in modifying the adolescent sexual behavior. Some researchers have reported that adolescents admit discussing about sexual topics more often with their mothers than their fathers [9, 10] , while mothers are reported as discussing about sexual topics more often with their daughters than their sons [9, 11] . Given the importance of the mother"s role in their adolescent"s sexual education, they are responsible for developing the necessary skills in order to effectively communicate, supervise, and educate their adolescents, and especially their adolescent daughters, about risk behavior, including those associated with HIV acquisition [8, 12] . However, to take on this task and talk openly about sexuality remains uncomfortable for many mothers; some reasons relate to the fact that these mothers grew up during a time when talking about sexuality was banned or had less exposure in the media [13] . Of particular concern are HIV-seropositive mothers on how well they assume the responsibility of deterring risky behavior in their adolescent daughters. To their disadvantage, these adolescent daughters are often exposed to the same risk environment that placed their mothers at risk [14] . In spite of many disadvantages, some HIV-seropositive mothers of adolescent daughters can definitely serve as agents of change.
Mother-daughter sexual communication as an interventional tool for HIV/AIDS risk reduction is something that should be further explored. The ongoing presence and bonding of the mother-daughter dyad is expected to be an effective risk reduction intervention and even more so than interventions provided by trained health professionals.
This article discusses a qualitative study (using focus group methodology) that explored sexual communication between Puerto Rican HIV-seropositive and HIV-seronegative mothers and their adolescent daughters, particularly examining the process of knowledge transmission about HIV, sexually transmitted infections (STIs), risk reduction, and pregnancy prevention.
Methods

Design
All qualitative data in this study was collected by utilizing focus groups, defined as: "a means to obtain individual"s perceptions in an area of interest in an open non-threatening environment in order to understand a specific topic" [15] . Key personnel (principal investigator, co-investigator, two research assistants) were trained by a specialist in focus groups in two separate sessions.
Taking into account that the ideal size of a focus group is six to eight participants when dealing with complex topics [15] , and smaller groups are easier to recruit and host, we aimed for a total of six focus groups, each with a comfortable range of participants, to be conducted at three different recruitment sites in Puerto Rico. A designated focus group moderator was consistently in charge in all groups. All sessions were tape-recorded and transcribed adverbum for content analysis. Prior to data collection, a pilot focus group was performed in order to examine the content and the flow of the guiding questions. Results from the pilot group served to rearrange the order of the questions and to add a question regarding sexual abuse. 
Arch Clin Med
Participants
All mothers over 21 years of age and able to consent, who had at least one daughter aged 12-17 years old and living in the same household were considered as eligible participants All participants enrolled were recruited from various ambulatory clinics located in Puerto Rico at the Universidad Central del Caribe School of Medicine (UCC-SoM), the Ponce School of Medicine (PSM), and the Center for Maternal-Infant Studies (CEMI, acronym in Spanish) at the University of Puerto Rico-Medical Sciences Campus (UPR-MSC). Mothers known to be HIV-seropositive attending these clinics were asked to participate in person, by phone or by mail. Mothers known to be HIV-seronegative were contacted at general and gynecology ambulatory clinics, and at community-based organizations (CBOs). Both groups were equally balanced, enrolling 22 HIV-seropositive mothers and 22 HIV-seronegative mothers.
Sample selection
A purposeful sample of 44 mothers (22 HIV-seropositive mothers and 22 HIV-seronegative mothers) was selected to accommodate a total of six focus groups, of six to ten participants each, to be conducted at three different recruitment sites of Puerto Rico. The eligible mothers were given an appointment to come to the clinic at a predetermined time and date, in order to participate in a one-day focus group session. After the focus group session, each mother received a stipend of $30 as compensation for their time and to cover transportation and meal costs.
Data collection
A trained moderator conducted all focus groups in Spanish using the guiding questions, which consist of open-ended and probing questions. The moderator"s guide was divided into the following topics (see Figure 1 All six focus groups, of six to ten participants each, conducted at three different sites, were tape-recorded and transcribed ad-verbum for content analysis. These conversations were coded for specific topics. The moderator and a research assistant observed each session and took notes of the discussion. After completing each focus group session, the moderator and research assistant discussed any observed trends in their responses. This study was approved by three IRBs at UCC-SoM, PSM, and UPR-MSC.
Data analysis
All qualitative data was incorporated into Atlas.ti version 5.2 to facilitate data analysis. Each transcript was reviewed with the tape-recorded interviews for accuracy. The researchers present in the focus group session conducted the analysis. Content analysis was done following a pre-established guide of coded topics. Descriptive statistics were used to evaluate the distribution of variables. Proportion comparison was evaluated with the Chisquare or Fisher"s exact statistic where applicable. The significance level was set at a p-value of .05. All statistical procedures were done in SPSS v14.0. Data was analyzed on participant group characteristics, for each of the two groups based on the mothers" HIV serostatus. 
Introduction and warm-up
Results
The socio-demographic characteristics of both participant groups of mothers, whether HIV-seropositive or HIVseronegative, are summarized in Table 1 . The mean age for both groups was similar (mean=41 years old). Half of the HIV-seronegative mothers reported a live-in partner, whereas 31.8% of the HIV-seropositive mothers reported the same. Sixty-eight percent of the participants reported having 3 or more children. The focus group sessions data was coded and the 11 topics were organized to differentiate the research findings based on the perceptions by mothers from the HIV-seropositive and the HIV-seronegative group. The topics were regarding the mothers" knowledge about STI, HIV/AIDS and pregnancy prevention, and sexual-based communications between mothers and daughters regarding prevention of risky sexual behaviors. The issues on adolescent daughters" self-esteem and peer pressure brought up by the mothers were not included in the guiding questions and were coded as other topics.
Mothers' definition of sexuality
In a general sense, both groups of mothers had the same definition of sexuality. For HIV-seropositive mothers, the definition of sexuality was more related to the anatomical difference between genders, the enactment of the sexual act, and the feelings between two individuals. HIV-seropositive mothers expressed that sexuality was never discussed during their adolescent years because it was considered taboo. One of the HIV-seropositive mothers admitted that sexual education cannot be delegated to the government, the church or to a teacher. Another HIVseropositive mother shared her experience of sitting with her children and talking about all kinds of drugs and paraphernalia because she did not want her children to be involved in that situation at an early age.
"When I was a little girl I was never oriented about sexuality, in my house, it was considered a taboo." (HIVseropositive mother)
For HIV-seronegative mothers, the definition of sexuality was broader, which included impulse control and physical emotions, sexually transmitted diseases and how to prevent them, and the use of oral contraceptives to prevent unintended pregnancy. Some of the HIV-seronegative mothers stated that "sex was a natural thing". One HIVseronegative mother expressed that "sexuality is a physical and thoughtful expression of feelings that should occur only within marriage". Another mother explained that she talked with her daughter about the religious part of sexuality. Some HIV-seronegative mothers mentioned that it is easier to talk about sexuality to their daughters because they are the same gender. For them, talking about sexuality to their daughters is important because they did not want their daughters to live the same way that they did during their adolescent years. For this group also, sexuality was considered a taboo subject during their adolescence. One HIV-seronegative mother said she talked to 
Mothers' knowledge about sexually transmitted infections
The majority of both groups of mothers are concerned about sexually transmitted infections. One mother mentioned,
"not all of the sexually transmitted infections have a cure". Another participant expressed that condoms are used to prevent pregnancy as well as these diseases. Some of the mothers spoke about the importance of protecting themselves not only for vaginal sex but for oral and anal sex. One mother stated it is the responsibility of both partners to protect themselves.
"Mom, is having sexual intercourse bad? I tell her: no, my love, it is the best thing in the world, it is something pleasant, as long as you have the right age, you know what you are doing, you know what it leads to, not only AIDS, there are other diseases, which are venereal diseases, emotional diseases..." (HIV-seronegative mother) "The one that sleeps with you, slept with another, this other person slept with another, that other person slept with another and when you come to realize, it is a chain." (HIV-seronegative mother)
Mothers' knowledge about HIV
Both groups of mothers have knowledge about HIV infection and AIDS. One HIV-seropositive mother referred to HIV as "a pandemic because it has been spread around the world". Most mothers know that HIV is transmitted by a virus through humans" corporal fluids, that it affects the immune system and that people die from complications of this disease. HIV-seropositive mothers did express that this disease has no cure; however, it"s treatable and a person 
Pregnancy prevention
Both groups of mothers spoke to their daughters about the responsibilities and the possible consequences of having sexual intercourse at an earlier age. HIV-seropositive mothers talked to their adolescent daughters about protecting themselves against unintended pregnancy. Some mothers used as examples the experiences of other known adolescents that had children at a younger age, emphasizing the responsibilities they need to face and all the things they have to give up. Other mothers used their own experience as a way to give importance to the need for prevention, even though they expressed difficulty in discussing certain sexual topics with their adolescent daughters.
HIV-seronegative mothers emphasized more that abstinence is the only way to prevent pregnancy; however, if sexual intercourse occurs they should use oral contraceptives, natural family planning, and condoms. 
Communication barriers
All mothers indicated they felt comfortable talking about many other topics with their daughters, but sexuality is a hard topic. Several HIV-seropositive mothers specifically mentioned feeling uncomfortable and shameful when talking to their daughters and how difficult it is. A few of the HIV-seropositive mothers indicated that they did not know how to answer their daughters" questions and did not know how to start a conversation about sexuality. Others felt uncomfortable letting their daughter know about their past sexual life. Most of the HIV-seronegative mothers expressed not feeling comfortable talking about sexuality because when they grew up no one talked to them about it; sex was considered a taboo. One mother mentioned how hard it is to maintain an open conversation with her children without judging her actions.
"I understand that the greatest difficulty is communication; that is, to maintain an open channel for communication. In my case, it has been learning to listen without judging."
Right age to talk about sex
A topic that raised some controversy was "when is the right age to talk about sex". The majority of HIV-seropositive mothers indicated that it is important to talk about sex during their childhood years. Others mentioned that is better when they are curious. One mother mentioned that is better when they reach adolescence. However, most HIVseronegative mothers agreed that there is no specific age to start talking about sexuality. One mother expressed that it is best to start talking when they ask questions about it, no matter what at the age they are, but to answer according to their mental capacity.
"As soon as they ask the first question, 10, 12, 13, 17, 
Daughters' Supervision
Some mothers indicated that supervision and sexual education is the mother"s responsibility, because the father may be absent or because adolescent daughters do not communicate openly with their fathers. Others expressed that daughters" supervision is the responsibility of both parents, no matter if they are separated or divorced. Some mothers reported that they supervise their daughters by using the cell phone, by knowing their friends, and the parents of their friends. Other mothers admitted they have problems disciplining their children. One HIVseronegative mother said that supervision is essential because they cannot be with them 24 hours a day. Some mentioned that is important to develop trust.
"The mother, there is no one like the mother." (HIV-seropositive mother)
Other topics
Both groups of mothers expressed their interest in participating in workshops that teach how to talk with adolescent daughters about sexuality. HIV-seropositive mothers preferred workshops about sexual orientation, disclosure, selfesteem, emotions, peers" rejection, and fear. They also mentioned mother-daughter trust and conflict management.
HIV-seronegative mothers preferred topics about trust, respect and responsibility, learning to listen, and anger control/management. Other topics discussed that were not included in the original questions and were brought up by the participants included: stigma, self-esteem, and peer pressure. 
Discussion
Mothers as active risk-reduction educators is a cost effective instrument and should be integrated into HIV intervention programs that target female adolescents. It is well known that mothers have a primary role in sexual communication [6, 10] and adolescents have reported that discussions about sexual topics are more often done with their mothers than their fathers [9, 10] . Dancy states that empowering mothers will translate directly into enhancing their daughters" risk reduction behavior by cultivating knowledge, risk reduction skills, self-efficacy to refuse sex, and intention to refuse sex [16] .
Most of the mothers in this qualitative study had completed 12 years of education or higher, but the HIV seropositive mothers are less educated and have to tend to use more alcohol and illicit drugs. Gallegos found that parents with higher levels of education had higher levels of sexual knowledge but did not necessarily communicate openly or were comfortable talking about sex [17] . Parents with higher education levels scored higher in HIV knowledge and facilitated more general communication between parents and adolescents. Role modeling by the mother and the immediate environment to which children and adolescents are exposed are very important and may influence positive or negative behaviors in the children [18, 19] . It was described that parents with higher levels of education had higher levels of sexual knowledge but did not necessarily communicate openly or were comfortable talking about sex [17] . The efficacy of the parenting and communication skills among HIV-seropositive mothers and their daughters correlates, in part, to their socio-demographics characteristics. Researchers have found that mothers with HIV/AIDS tend to be of a minority race/ethnicity, of single status, poorly educated, with limited economic /social resources [17, 18] and with a history of illicit drug use [14, 19] . In this study, the comparison between HIVseropositive mothers and HIV-seronegative mothers did reveal the HIV-seropositive mothers to be more likely single, less educated and unemployed.
Many published studies have found that the mother is the primary sexual communicator [7, 9, 20] . Some studies found that discussions by Latino mothers focused more on beliefs, values and giving advice and protective messages [3, 11] . In this study, most mothers indicated they were in charge of their children"s supervision and sexual education, mainly because the paternal figure was absent. Some studies reported that mothers admit being uncomfortable talking about sexuality with their adolescent daughters [13, 16] . Most mothers acknowledge its importance during adolescence but are not so willing to perform this activity [21] . Latino and Asian mothers exhibited the highest level of discomfort and less frequent communications [22] . This study found that both groups of mothers agreed that they feel uncomfortable talking with their daughter about sexuality. Although all mothers had talked about the majority of the sexual topics, some mentioned they could not find the appropriate words to Lefkowitz parent-adolescent communication about sexuality is often difficult for both parties [7] . A meta-analysis of 52 articles confirmed that communication of sexual topics are uncomfortable or embarrassing for parents and youth [23] .
During the pilot testing of the guide questions, the topic of sexual abuse raised without having it as one of the guide questions, the reason for which was added. HIV-seropositive and HIV-seronegative mothers also brought their concerns about sexual abuse and how to talk about it with their daughters, revealing the importance of subsequently adding a question regarding sexual abuse in the guiding questions for the next focus groups. Sikkema found that people living with HIV are more likely than the general population to have experienced sexual abuse during childhood [23] . Those with a history of sexual abuse are also more likely to engage in the unprotected sexual behavior, which is the most common form of HIV transmission among women [24] . In addition, the psychological consequences of childhood sexual abuse, such as lower self-esteem, avoidance, and self-destructiveness are associated with risky sexual behavior. In our study, some mothers shared their experiences of sexual abuse. Both groups of mothers expressed they talked to their daughters about sexual abuse. During the focus group sessions, other topics related to adolescents" developmental stage emerged from the discussion (i.e. low self-esteem and peer pressure). A longitudinal study of seventh-grade students revealed that girls with higher self-esteem were more likely to remain virgin than those with lower self-esteem, who were three times more likely to have sexual intercourse [24] . Sexual communication with parents, particularly mothers, plays a protective role in safer sex behavior among adolescents; this protective effect is more pronounced for girls than boys [20] .
Another important aspect that formed part of the focus group discussions was the mothers" experiences disclosing HIV serostatus to their children. Prior studies have found that HIV-seropositive mothers are less likely to disclose their HIV serostatus to their younger children; however, disclosure was more common with their female children [17] . According to Murphy after HIV serostatus disclosure, about half of the children reacted in a positive manner and mothers felt unburdened [20] .
Also is known that overall, the findings from this study provide important information on the value of actively involving mothers in an interventional program for HIV risk-reduction. There is a need to equip and educate parents on different sexual and reproductive health issues [27] . Further investigations would be required to explore the development of trust between mothers and daughters, and the quality and quantity of the sexual communications. In addition, studies should incorporate the adolescents" feelings when talking with their mothers about sexual topics.
Also important to consider in future studies are the cultural factors, such as generational taboo and stigma, which might impact the mothers" communication about sexuality with their children. It is very important to develop an adequate health service or counseling specifically suitable for this specific age group of children, mothers and/or adults, and investigate the role of parents in this process. 
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